Antonowsky's concept of sense of coherence (SOC) has, during recent years, gained increased attention as a salutogenic model on the relationship between health and disease. However, only sparse information connecting child chronic health conditions to parental SOC is yet available. This article presents results from a cross-sectional study of about 10,000 children aged 2-17 years in the five Nordic countries in 1996. Factors associated with parental SOC were analysed, with focus on child chronic health conditions. Sense of coherence was measured according to a short and condensed three-item instrument based on Antonovsky's original 29-item instrument. Overall, about 23% of parents in Nordic countries had a poor sense of coherence, the lowest proportion found among Icelandic parents. Compared to the higher social classes, poor SOC was more common in the lower social classes. The association of child chronic health conditions with parental poor SOC was found to be disability specific. Parents of children with diabetes, epilepsy or psychiatric/nervous problems had approximately 2-5 higher odds of having poor SOC compared to parents of children without a specific diagnosis. The overall effect of having a child with chronic health conditions was, however, low, lower than the effect of the parents' own health complaints.
Duri ng recent years, studies on the relationship between social factors and health and disease have, to an increasing extent, given attention to salutogenic models focusing on personal control. In particular, the importance of Antonovsky's concept of sense of coherence has been stressed. 1 Sense of coherence (SOC) consists of three components: comprehensibility, manageability and meaningfulness. Antonovsky gives the following definition: 'The sense of coherence is a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence that i) the stimuli deriving from one's internal and external environment in the course of living are structured, predictable, and explicable; ii) the resources are available to one to meet the demands posed by these stimuli; and iii) these demands are challenges, worthy of investment and engagement'. 1 According to Antonovsky, SOC develops during childhood and early adulthood, and stabilizes around the age of 25-30 years. 1 Antonovsky claims that SOC is relatively stable throughout life, and that little, if any, difference in SOC should be found between men and women. However, this has been challenged in many studies. [2] [3] [4] [5] Previous studies have shown an association between high SOC and high social status. 2, 3, 6, 7 It has also been found that SOC is more strongly related to psychological wellbeing than to physical health. 4, 8 Sense of coherence was originally developed to explain healthiness among persons exposed to extreme stress. 1 However, poor SOC has also been associated with disease, although the causal relationship has been subject to some discussion. 2, 5 Former studies exploring the relationship between SOC and health have found that persons with a strong SOC tend to manage stress better, whereas persons with a poor SOC tend to be more vulnerable to ill health. 2 However, whereas the main focus has been on the relationship between SOC and the individual's own ease/disease, only sparse information connecting children's chronic health conditions to parental SOC is available. Having a child with a chronic health condition might affect the structure, function and development of the entire family system. One might say that the presence of an ill child introduces additional stress on the family. The balance between this stress and the resistance provided by the parent's resources influences parental coping capability. Margalit found in a study that fathers of disabled children had poorer SOC than fathers of non-disabled children. 9 This study was, however, performed on a small sample of families living in an Israeli kibbutz. Data from larger population studies are sparse. The aim of this study is to analyse factors that are associated with poor SOC, with focus on the association between parental SOC and different chronic health conditions among their children.
METHODS

Subjects
In 1996 a cross-sectional study of health, living conditions and welfare of children was performed in the five Nordic countries. A random sample of approximately 3,000 children aged 2-17 years in each country was selected from population registries. Participants received a questionnaire including questions about chronic health conditions, childcare, socio-demographic factors and the use of health services. Questions about the parent's health, well-being and living conditions were also included in the questionnaire. The parents answered the questionnaire alone or together with the child. Approximately 35% of the children were co-responders in the survey while only 1.9% of the children answered the questionnaire alone. Institutionalized children were excluded. The questionnaire was translated into the languages of the participating countries, the translation procedure being performed by linguists and specialists in child health. The response rate varied from 64.5 to 69% and was lowest in Norway. In all countries a reminder was sent twice. A total of 10,317 subjects completed the questionnaire. Cases where the respondent was the child's biological mother or father were selected, leaving a total of 9,524 subjects for this analysis.
The non-responders
The validity of the response sample was checked against the population registries in Sweden, Norway, Finland and Denmark. 10, 11 The main findings were that children of parents with higher education, higher family income and children of two-parent families were somewhat more represented in the study, but the differences were rather small. Maternal education had the most marked response bias in the Norwegian sample. High-educated mothers represented, for instance, approximately 26.5% of the total sample and 32.2% of the responders. The corresponding figures for paternal education was 30.2% and 33.9%. 11 Single parents represented approximately 12% of the responders and approximately 20% of the non-responders in the Swedish survey, but the difference was not statistically significant. 10 Measures and definitions Sense of coherence was measured according to three questions previously developed and tested by Lundberg and Nyström Peck. 12 The questions were based on Antonovsky's 29-item instrument in order to measure perceived comprehensibility, manageability and meaningfulness of life: 1 i) Do you find that what happens to you in your daily life is difficult to understand? ii) Do you usually see a solution to problems others find hopeless? and iii) Do you see your daily life as a source of personal satisfaction? The response alternatives to these questions were i) Yes, usually, ii) Yes, sometimes and iii) No. In order to construct a SOC scale, each response alternative was given a score and a summed index was computed. In the first question, 'Yes, usually' was given 2 points, 'Yes, sometimes' 1 point and 'No' 0 points. In the last two questions the scoring was reversed. The resulting index ranged from 0 to 6 points, where a higher value indicated a poorer sense of coherence. Our focus was on those with the poorest SOC, so the index was dichotomized to a value of 1 (termed poor SOC) if SOC was 3 or more, and zero if SOC was 2 or less on the scale. 12 The respondents were the child's biological mother or father. All the five Nordic countries were represented in the study: i) Sweden, ii) Iceland, iii) Norway, iv) Finland and v) Denmark. The child's age was divided into three groups: i) 2-6 years, ii) 7-12 years and iii) 13-17 years. The respondent's marital status was divided into two groups: i) married/living together and ii) single parent. The respondent's education was divided into four groups: i) ≤9 years, ii) 10-11 years, iii) 12 years and iv) >12 years. The respondent's occupation was classified according to the Swedish socio-economic classification (SEI), 13 and divided into seven groups: i) unskilled workers, ii) skilled workers, iii) lower salaried employees, iv) middle salaried employees, v) higher salaried employees, vi) farmers and other self-employed and vii) students. Family income was measured as the family's monthly disposable income after tax deduction. The variable was divided into quartiles. The respondent's complaints were measured according to the question: 'Do you suffer from any of the following complaints every other week or more often?' A list of seven complaints including stomachache, headache, sleeplessness, dizziness, backache, lack of appetite and nervous problems were presented as yes/no options, and each complaint could be classified as mild, moderate or severe. The respondents were considered to have a complaint if they answered 'yes' on one of the questions in the list. The child's chronic health condition was defined as a condition of at least three months duration, interfering with daily functioning during the last year. A list of 13 chronic health conditions plus 'other' was presented as yes/no options in the questionnaire and each condition could be classified as mild, moderate or severe. Children were considered to have a chronic health condition if they answered 'yes' or indicated that the condition was of either moderate or severe degree. The list of chronic health conditions included asthma, allergic rhinitis, eczema, visual impairment, hearing impairment, speech impediment, psychiatric/nervous problems, hyperactivity, motor impediment, gastrointestinal problems, overweight, diabetes, epilepsy and 'other' diagnostic categories. The 'other' category was a heterogeneous group of various diagnostic categories including ear/upper respiratory tract infections, heart disease, cancer, mental retardation, rheumatism, metabolic disorders and more. Most of these conditions, however, had a low frequency. An exception was ear/upper respiratory tract infections, which represented approximately 25% of the 'other' category, and was therefore analysed as a separate condition.
Statistical analysis
Crude or unadjusted analyses were done using contingency tables with percentages and chi-square tests. The data is a stratified (by country) random sample and weighted analyses were performed. The population sizes used were Sweden (8, 890, 000) , Iceland (270,000), Norway (4, 450, 000) , Finland (5,150,000) and Denmark (5,330,000). 14 These numbers were divided by the number of respondents in each country to give probability weights p measuring the number of subjects behind each observation in the data. The analyses were done using the survey tabulation command in Stata (svytab) with probability weights = p and stratification = country. 15 The adjusted associations between the dependent and the independent variables were expressed in odds ratios (OR) with 95% confidence intervals (CI) using unweighted logistic regression in SPSS. 16 The reference category has the odds ratio 1 and no confidence interval. The dependent variable was respondent's sense of coherence. The independent variables included were country, the child's sex and age, respondent's education, respondent's occupation, disposable income, respondent's age, respondent's marital status, respondent's complaints and the child's chronic health conditions. The analyses were first performed including 'child's chronic health condition' as an independent variable. Then the model was repeated exchanging 'child's chronic health condition' with each of the diagnostic categories (and no chronic health condition as a reference category) in 15 different models. Because the SOC index is a personal score the parents were viewed as respondents in the analyses. Differences in the effect of the various independent variables on SOC between maternal and paternal respondents were tested by interaction terms.
Variables not significant at the 25% level were excluded from the model. However, because our focus was on the association between children's chronic health condition and parental SOC, none of these were excluded. Interaction terms not significant at the 5% level were also excluded. The total number of cases was 10,317. The number of cases included in each model was 9,524.
RESULTS
Sense of coherence in the five Nordic countries
The distribution of SOC among parents of children in the Nordic countries in 1996 is shown in table 1. Table 2 shows the estimated relationship between poor parental SOC and the independent variables in the model. Overall, 23.2% of the parents had poor sense of coherence. Results from the crude and adjusted analyses showed that the prevalence of poor parental SOC was highest in Norway (27.8%) and lowest in Iceland (13.5%). Poor parental SOC was not associated with the child's age. The proportion of parents with a poor SOC score was highest among single parents (OR=1.24, CI: 1.04-1.48).
The child's sex and parental sense of coherence The child's sex was associated with parental SOC, but the effect differed significantly between maternal and paternal respondents. Among paternal respondents, the proportion of poor SOC was lower among fathers of girls compared to boys (OR=0.59, CI: 0.42-0.82), whereas maternal SOC was independent of the child's sex.
Socio-economic status and sense of coherence
Poor SOC was associated with parental social status. Compared to high-educated parents, the proportion of poor SOC was higher among low-educated parents. Unskilled workers had approximately 60% higher odds of having poor SOC compared to higher-salaried employees (CI: 1.20-2.08). Finally, compared to high-income parents, the proportion of poor SOC was higher among parents in the lowest income group (OR=1.75, CI: 1.44-2.13) with a clear trend from the high to the lowincome group.
Parental health and sense of coherence
Parental complaints were associated with approximately a 1.63 higher odds of having poor SOC (CI: 1.45-1.83).
Children's chronic health condition and parental sense of coherence The children's chronic condition was also associated with poor parental SOC. This was found both in the crude and in the adjusted analyses. Compared to parents of children without chronic health conditions, the proportion of poor SOC was slightly higher among parents of children with chronic health conditions (OR=1.20, CI: 1.04-1.48). Table 3 shows the effect of different child chronic health conditions on parental SOC. The crude analyses showed that the proportion of poor parental SOC was highest Columns contain variable names with categories, number of subjects in each category, percentage of parents with poor SOC and p-value for differences between the categories (crude analysis) based on probability-weighted analyses. The two last columns contain adjusted odds ratio with 95% confidence interval based on logistic regression.
The association between different child health conditions and parental sense of coherence
Parental sense of coherence and child health
among parents of children with psychiatric/nervous problems, diabetes, epilepsy, allergic rhinitis and other diagnostic categories. However, when controlling for the other independent variables in the models, significant effects of child allergic rhinitis, child diabetes, child epilepsy and child psychiatric/nervous problems on parental SOC were found. Parents of children with diabetes had a 5.6 higher odds of having poor SOC (CI: 1.90-16.49), and parents of children with epilepsy had a 3.3 higher odds of having poor SOC than parents of children without chronic health conditions. Having a child with psychiatric/nervous problems resulted in approximately doubled odds of having poor parental SOC.
The association between parental SOC and child chronic health conditions did not differ between maternal and paternal respondents (data not shown).
The three dimensions of SOC -comprehensibility, manageability and meaningfulness
Compared to children without chronic health conditions, a higher proportion of children with chronic health conditions had parents that scored low on the dimensions 'meaningfulness' and 'comprehensibility' (table 4) . According to the dimension 'manageability', however, no difference was found. The same pattern was also found when analysing parents of children with allergic rhinitis, Columns contain the child's diagnostic category, number of subjects in each category, percentage of parents with poor SOC and p-value for differences between the categories (crude analysis) based on probability-weighted analyses. The two last columns contain adjusted odds ratio with 95% confidence interval based on logistic regression. The adjusted results are based on 15 separate logistic models using the same covariates as in table 2, but with 'chronic health condition' replaced by each of the 15 diagnostic categories in turn. Cross-tabulations presented as percentages with chi-square tests for differences between the categories based on probability-weighted analyses.
Parental sense of coherence and child health diabetes, epilepsy and psychiatric/nervous problems (data not shown).
DISCUSSION
The results presented in this paper indicate that approximately 23% of parents in the Nordic countries had a poor sense of coherence in 1996. Poor SOC differed between the five Nordic countries, with the lowest proportion among Icelandic parents. Poor parental SOC was more common in the lowest social classes and among parents with recurrent complaints. Finally, having a child with diabetes, epilepsy or psychiatric/nervous problems resulted in approximately 2-5 higher odds of poor parental SOC. These differences were mediated through differences in the comprehensibility and meaningfulness dimensions in SOC, but not through the manageability dimension.
The study population was randomly selected. The mean response rate was 68%, which is in accordance with other cross-sectional studies based on postal questionnaires. However, increasing the response rate does not necessarily give less biased estimates. [17] [18] [19] When analysing the non-responders, the main findings were that children of parents with higher education, higher family income and children of two-parent families were somewhat more represented in the study, but the differences were rather small. 11, 20 The three-item instrument used in this study is developed from Antonovsky's originally 29-item instrument, and each of the three questions is designed to capture one of the three SOC dimensions comprehensibility, manageability and meaningfulness. The reliability and validity of these items have been tested and found to be satisfactory. 12, 21, 22 Since we have used another instrument than that originally developed by Antonovsky, we may of course be measuring a phenomenon that is similar but not identical to Antonovsky's concept. However, the instrument has also been used in other studies with reliable results. 2, 7, 23 The simplified instrument might never capture SOC in as detailed a way as the original instrument, but is suitable for use in multipurpose surveys such as this study. The difference in the proportion of poor SOC between the Nordic countries is not easy to understand. The Nordic countries are characterized by similarities and collaboration across the borders, and the social structure is also quite similar. It would therefore be reasonable to expect that coping capability was similar among Nordic parents. The difference might, however, reflect that SOC is also explained by cultural distinctions between the countries. The immigrant rate differed somewhat between the Nordic countries in our study. However, including the child's native country as an independent variable in the multivariate analysis did not have any impact on the other results in the table.
It is, furthermore, interesting to note that the effect of the child's sex on parental SOC differed between maternal and paternal respondents. The child's sex seemed to be more important for paternal than for maternal SOC, but the interpretation of this observation is difficult. The association between poor SOC and socio-economic status found here is in accordance with other reports. [2] [3] [4] It has been argued that a high SOC can be expected in persons who have learned to make decisions and who have opportunities to do so. This might be characteristic for persons in the higher social classes. In the lowest social classes the reverse should be true. 5 Because most of the previous work on SOC has been based on cross-sectional study designs, the causal relationship between SOC and health has been a matter of discussion. It is not easy to interpret whether a poor SOC causes ill health or if the reverse is true. In this present study the criterion variable of interest was children's chronic health conditions. Adverse health effects among children are hardly caused by poor parental SOC, but one must also have in mind that SOC might influence the respondent's perspective and evaluation of a chronic health condition. Since questions about parental SOC and child health were both answered by parents, parental subjective bias could have mediated the relationship between the two. However, if the effect of child chronic health conditions on parental SOC was mediated only by subjective bias, this effect would have been expected in all the diagnostic groups, and not only in three to four of them. Diabetes and epilepsy, two of the diagnostic categories that showed the strongest associations with parental SOC have, in addition, clear-cut objective diagnostic criteria witch may reduce the effect of subjective bias. Furthermore, about 35% of the children were co-responders in the study. The effect of chronic health condition on parental SOC was not different among parents with or without co-respondents. There is evidence of increased stress in families with disabled children [24] [25] [26] and it is reasonable that children's health problems are associated with parental SOC. 9 The findings in our study suggest that the overall effect of having a child with chronic health conditions was low, lower than the effect of the parents' own health complaints, and lower than the effect of socio-economy. However, in spite of this, it was found that certain diagnostic categories (diabetes, epilepsy or psychiatric/ nervous problems) were strongly associated with parental coping-capability. Diabetes, epilepsy and psychiatric/nervous problems are quite different in aetiology and clinical signs, and it is difficult to find any common reason for the strong effect upon poor parental SOC. Poorly controlled diabetes and epilepsy may be associated with unpredictability, uncertainty and fear of seizures. This may in turn influence parental coping capability in a negative direction. A psychiatric diagnosis is, on the other hand, often hard to define, stigmatizing and associated with an unsociable behaviour. Worries about long-term complications may also be of importance. Most of the diagnoses showing low associations with parental SOC may, on the contrary, be interpreted as less serious, easier to handle or not attended with future worries to the same extent as the former ones.
The treatment of the low-association diagnoses may, in addition, be interpreted as more optimistic in a life-course perspective. Overall, the parents of children with chronic health conditions had a poorer SOC in the dimensions meaningfulness and comprehensibility than parents of children without chronic health conditions. This might indicate that some emotional reactions, a pessimistic life-course perspective and a feeling of being struck by misfortune and injustice remained in the former group. In spite of this, the groups did not differ in the dimension of manageability. Maybe parents of children with chronic conditions adapted well to their situation. These results may serve as valuable baseline data for further research to clarify the impact of children's chronic health conditions on parental SOC.
CONCLUSION
This study shows that poor sense of coherence is fairly common in all the Nordic countries, and that poor SOC is associated with social class. The findings suggest that poor SOC is only slightly associated with child chronic health conditions in general, but that poor SOC is quite common among parents of children with diabetes, epilepsy and psychiatric/nervous problems.
